Abstract: Mathematical self-efficacy and mathematical self-concept are motivational elements of socialcognitive theory. This theory proposes that mathematical self-efficacy and mathematical self-concept are better mediators or predictors of mathematics achievement than affective-motivational and background variables. Therefore, the aim of the research is to investigate a structural-motivational model of mathematics achievement for a low performing country in the PISA (Turkey) based on the integration of Ferla, Valcke and Cai's (2009) model of mathematical self-efficacy and self-concept for a high performing country in the PISA (Belgium). Important finds from the model indicates: (a) mathematical self-efficacy was more predictive of mathematics achievement than is mathematical self-concept, mathematics anxiety, mathematics interest, grade level, or gender, while mathematical self-concept is a better mediator for affective-motivational variables on mathematics achievement than the other variables; (b) students' mathematical self-efficacy strongly influenced their mathematical self-concept and not vice versa; (c) surprisingly, mathematics interest has a negative influence on mathematics achievement; and (d) the proposed model explained 34% of the variance in mathematics achievement. These results show the importance of academic motivation in the prediction of mathematics achievement for low performing and high performing countries in the PISA.
Introduction
Educational systems pay increasing attention to international benchmarking research on students' achievement (Shin, Lee & Kim 2009) . PISA is the biggest international benchmarking research regarding students' performance in mathematics, science and reading literacy. PISA measures literacy by open-ended problems and survey including students' socio-demographic data and their motivation concerning related subjects in that application term (OECD 2005) . This research is grounded in the integration of Ferla, Valcke and Cai's (2009) model of mathematical self-efficacy and self-concept. This study is grounded in an analysis of the Belgian data (i.e. a high performing country) from the PISA 2003. This research found that mathematics self-efficacy was a better predictor and mediator for mathematics achievement, whereas mathematical self-concept was a better predictor and mediator for affectivemotivational variables, and mathematical self-efficacy, mathematical self-concept empirically represents two separate constructs, although investigated within the same field.
PISA reports revealed that Belgium represents a high performing country in the context of mathematical literacy and problem solving, whereas several countries such as Turkey and Mexico represent a low performing country, regarding mathematical literacy and problem solving. The failure of Turkish students in mathematics can be related to many factors such as negative attitudes towards mathematics, mathematical beliefs, unusual questions format etc. (Güzeller & Akın 2011) . We hypothesized that Ferla et al. (2009) study, grounded in an analysis of the low performing countries (i.e. Turkey) data from the PISA 2003, that the mathematical self-efficacy and mathematical self-concepts might play out differently here (i.e. whether the similar structural-motivational model's analyses might perform well or not, to clarify the connection between mathematical self-efficacy and mathematical self-concept), and that the results obtained could be quite different. For example, TIMSS 1999 and 2007 indicated that the Turkish students' performance couldn't be predicted by the psychological structures, such as attitudes toward mathematics, mathematics anxiety and mathematics interest (Uzun, Bütüner & Yiğit 2010) . PISA results showed that the role of mathematical self-efficacy in mathematics achievement was stronger in high performing countries (e.g. Finland) than in low performing countries (e.g. Turkey) (Yıldırım 2011) . Furthermore, the finds from many studies indicated that lower-achieving students performed worse than higher-achieving students (e.g. Bakers, Gersten & Lee 2002; Owusu, Monney, Appiah & Wilmot 2010; Shirvani 2010) , that lower achievers generally had more negative attitudes towards mathematics, that they were more anxious than higher achievers (Aiken 1970) , and that attitudes towards mathematics was a stronger predictor of mathematics performance for higher achievers than for the lower achievers (e.g. Güzel & Berberoğlu 2005) . Therefore, in this study, the researchers examine the factors affecting the mathematical literacy of Turkish students representing a low-performing country, using linear structural modelling.
Definition of Psychological Constructs

Mathematical self-efficacy
In psychology, self-efficacy is defined as "the belief in one's capabilities to organize and execute the courses of action required to manage prospective situations" (Bandura 1995, 2) . It is highly domain-specific, task-specific and changeable (Ross 2008) . For instance, a student may have high self-efficacy for algebra homework problems, but low self-efficacy for geometry homework problems. Therefore, self-efficacy theory maintains that the best predictors of behaviour in specific conditions are the individuals' perceptions inside these conditions (Schunk 1991) .
Mathematical self-concept
Self-concept is "an individual's perception of herself/himself" (Shavelson, Hubner & Stanton 1976, 411) . Mathematical self-concept is related to "perceptions of one's mathematical skill to learn and execute mathematics tasks, one's confidence in being able to learn mathematical new issues, and how interested one is in following mathematical opinions" (Reyes 1984, 560) . Bong and Skaalvik (2003) characterize the difference between mathematical self-efficacy and selfconcept as follows: Self-efficacy is associated with the perceived confidence in one's own abilities and competence within a particular academic task; while self-concept is associated with the perceived appraising judgement of one's own self-regard within a given academic area. To sum up, the self-concept inclines to be past-oriented, resistant to change and stable over time while self-efficacy tends to be future-oriented, dynamic and malleable (Bong & Skaalvik 2003; Ferla et al. 2009 ). Moreover, students' mathematical self-concept is both a strong predictor of student performance and an important outcome of mathematics education (Güzel 2006) .
Mathematics anxiety
Mathematics anxiety that correlates with feelings of helplessness, under affective stress when asked to perform mathematics operations or problems (Schulz 2005; Gresham 2007) . Students who are mathematics anxious may avoid mathematics-related activities and courses (Isiksal, Curan, Koc & Askun 2009 ). Many studies (e.g. Hembree 1990; Isiksal et al. 2009 ) have confirmed that mathematics anxiety generally results from a lack of confidence, ineffectual teachers, poor academic achievement or bad experiences. Moreover, mathematics anxiety has a powerful influence upon mathematics education due to negatively affecting students' mathematics attitude and mathematics performance. Much research (e.g. Ferla et al. 2009; Isiksal et al. 2009) indicates that anxiety in mathematics is associated with mathematical self-efficacy and mathematical self-concept.
Mathematics interest
Mathematics interest and achievement may be mutually reinforcing and may also be affected by the students' social backgrounds (Güzel 2006) , mathematical self-efficacy and self-concept. The social-cognitive career theory suggested that mathematics interest arises from student's mathematical self-efficacy and outcome expectation beliefs (Lent, Brown & Hackett 1994) . Therefore, mathematical self-efficacy was the strongest variable in predicting mathematics interest and choice intentions (Waller 2006) . Students with higher mathematics interest spend more time doing maths tasks or show higher mathematics achievement than students with lower mathematics interest (e.g. Hidi 1990 ).
Many studies (e.g. Guzel & Berberoglu 2005; Ferla et al. 2009; Isıksal et al. 2009 ) indicate that mathematical self-efficacy and mathematical self-concept are strong predictors or mediators of mathematics achievement and affective-motivational variables (e.g. mathematics anxiety and mathematics interest), and mathematical self-efficacy and mathematical self-concept also played a key role in predicting the background (e.g. gender) and affective-motivational variables of the students. Although the result provides some guidance as to what can be anticipated in the relationship of mathematics achievement to mathematical self-efficacy, mathematical selfconcept, mathematics anxiety and interest, research is scarce. In consequence, more research is needed that has analysis of the factors affecting mathematics achievement.
Methodology
The aim of this research was to examine the hypothesized relationships of four latent variables, (mathematical self-efficacy, mathematical self-concept, mathematics anxiety and mathematics interest) and observed variables (gender, grade level) by using structural equation modeling (SEM), for this reason this study represents a relational research.
Participants
4855 students from Turkey participated in PISA 2003. By gender, 2090 students were females and 2755 students were males. The numbers and percentages of the Turkish participants are given in Table 1 , in terms of the school-type. 
Mathematical self-concept (MSC).
In the context of PISA 2003, the mathematical self-concept was obtained from students' answers to 5 items (e.g. "I get good marks in mathematics") which were measured with a 4-point Likert-type scale (see all items in Appendix A) ( ̅ 2.48 SD=.50, α= .87).
Mathematics anxiety (MA).
In the context of PISA 2003, mathematics anxiety was obtained from the students' answers to 5 items (e.g. "I feel helpless when doing a mathematics problem") which were measured with 4-point Likert-type scale (see all items in Appendix A). ( ̅ 2.58, SD=.69, α= .81).
Mathematics interest (MI).
The PISA 2003 index of mathematics interest was obtained from the students' answers to 4 items (e.g. "I enjoy reading about mathematics") which were measured with a 4-point Likert-type scale (see all items in Appendix A). ̅ 2.67, SD=.80, α= .89).
Mathematics achievement test.
Mathematical literacy was included in 85 questions of various levels of difficulty from four learning domains: algebra, numbers/operations, geometry and probability 
Statistical Analyses
The current analysis was performed using structural equation modelling with latent and observed variables. To examine the analysis of the model data fit assessment, χ2/df, GFI, AGFI, CFI and RMSEA were used to judge the fit of the model proposed (e.g. Jöreskog & Sörbom 1993) . The expected values for a good model fit interpretation are possible if the value of chisquare ratio is less than or equal to 3, the values of GFI, AGFI and CFI are greater than .90 and the value of RMSEA is smaller than .08, then the model is acceptable (e.g. Browne & Cudeck 1993).
The structural-motivational model is "especially appropriate in a research in which the tenets of social cognitive theory and previous findings are such that hypothesized relationships have strong theoretical and empirical and theoretical support" (Pajares & Miller 1994, 197) . Therefore, the present structural model was grounded in Ferla's et al. (2009) model of academic self-efficacy and academic self-concept. In the model it was assumed that a reciprocal relationship existed between MSE and MSC, the common mechanisms (gender, prior math grade, MSE, MSC, MA and MI) were hypothesized to influence mathematics achievement directly (see Fig. 1 ). The statistical analyses in this study were conducted through the following steps: (i) the student questionnaire items related to each psychological construct were identified, (ii) groups of items were selected in order to constitute the latent variables for the path analytic model, (iii) latent variables were constituted via CFA, (iv) a model that involved the latent variables derived from CFA with the mathematics achievement proposed predicated on Ferla's et al. (2009) study, (v) the fit of hypothesized path analytic model was analyzed. The models tested in this research examined the impact of gender, grade level, MSE, MSC, MA and MI on mathematics achievement.
Confirmatory factor analysis (CFA) SEM includes two major parts: CFA with SEM and a structural model with SEM. In the first instance, CFA indicates how observed variables keep together to represent latent variables. CFA tests the measurement theory through a measurement model. Second, the structural model investigates and tests the hypothesized associates between latent or observed variables (Şahinkayası 2008) . In the present study, four measurement models (MSE, MSC, MA and MI) of the structure of motivation to 15-year-old Turkish students were tested and analyzed by confirmatory factor analysis. The fit indices for the four measurement models are given in Table 2 . Finds from all one-factor models showed a very good fit. Even though the ratios of chi-square to degrees of freedom were higher than anticipated, all other fit indices indicated a good fit. In the one-factor models, all observed variables were significantly associated with their underlying latent construct (p < .00), the internal consistency of these scales was good (α= .88, α= .87, α= .81 and α= .89 for MSE, MSC, MA and MI respectively) and all factor loadings were higher than .60. Table 3 presents the Pearson product-moment, polyserial and polychoric correlations for all variables. These results are quite interesting from this study due to the strong correlational relationships observed between mathematical self-concept and mathematical anxiety (r= -.44, p< .01), mathematical self-efficacy and math score (r=.54, p< .01) and, mathematical selfconcept and mathematics interest (r= .61, p< .01). .20** (PE)
.12** (PS) .14** (PS) -** p < .01, PE: pearson product-moment correlation, PS: polyserial correlation; PC: polychoric correlation
The Structural-motivational Model
Three structural models were assessed and compared, aiming to test hypotheses regarding background and affective-motivational variables to mathematics achievement. In model 1, it was assumed that (a) MSC affected MSE (b) mathematics achievement was influenced by the two observed variables (gender, grade level) and latent variables, (MSE, MA and MI), (c) a causal relationship existed among the four mathematical constructs (MSE and MA, MSE and MI, MSC and MA, MSC and MI, and MA and MI) , and (d) the relationship existed between gender and mathematical self-efficacy. The only difference between model 2 and model 1 was that the arrow goes from MSE to MSC. Model 3 was the same as Model 2 with the addition of a direct path from MSC to MSE. We can say that the structural-motivational model 1 in which MSC is presumed to unidirectionally affect MSE, the structural-motivational model 2 in which MSE is presumed to unidirectionally affect MSC, and the structural-motivational model 3 in which MSC and MSE are presumed to affect each other reciprocally.
Model 1 did not fit the data as demonstrated by the ratios of chi-square to degrees of freedom (χ2/df, 70.06/8 = 8.757, p<.001). Other indices, for instance, the GFI, AGFI, CFI, RMSEA were found to be .99, .98, .99, and .043, respectively, and they proposed reasonable fit of the model. Results indicate significant path coefficients between all variables in Model 1. The goodness-of-fit indexes for the model 2 were: χ2/df (23.87/ 8) = 2.98, GFI = 1.00, AGFI =. 99, CFI = 1.00, and RMSEA = .032, and p < .001. Finds for model 2 showed that all fit indices were deemed adequate to interpret the significant connections among the latent and observed variables. The hypothesized model (Model 3) still exhibited a lack of fit to the data, as proved by the ratios of chi-square to degrees of freedom (χ2/df, 48.27/8 = 6.03, p<.001), the goodnessof-fit indices (GFI = .99, AGFI = .98, CFI = .97, and RMSEA =.039), and the hypothesized model covered the non-significant path from MSC to MSE (−.19). Fig. 3 and Fig. 4 described models and informed standardized path coefficients (see Appendix B). The goodness-of-fit statistics and the model comparisons revealed that the hypothesized model (Model 3) was not superior to the alternative models (Model 1 and Model 2). Considering results of the models tested, Model 2 demonstrated the best fit and provided acceptable criteria of fit indices. Therefore, we interpreted our findings based upon Model 2 which showed that the MSE strongly influenced the MSC and not vice versa.
Fig. 2. The Structural-Motivational Model 2 in Which in MSE is Presumed to Unidirectionally Affect MSC
In the path model 2 (the best model), standardized coefficients were presented in Fig. 2 . In this model the standardized path coefficients ranged between -.35 and .51. According to Cohen's criteria (cited in Kline 1998), here the path coefficient from MSE to mathematics achievement indicated a large effect size (.51). The path coefficients from MSE to mathematical MSC (.48); and from MSC to MI (.43) and MA (-.35) were medium effect sizes in the model analysed. Moreover, other path coefficients indicated small effects of various magnitudes. These findings included the significant and positive effects of gender (.04), grade level (.12), and MSE (.51) on mathematics achievement. In other respects, the significant and negative effects of MI (-.13) and MA (-.22) on mathematics achievement were found in this study. The surprising findings of this research are that the strongest effects on mathematics achievement was from MSE; MSC was a better predictor/mediator for MA and MI than the other variables, and MI had a negative effect (-.13) on mathematics achievement. Furthermore, the total variance explained on the mathematics achievement measure in the model was 34 % as obtained through R 2 value.
Discussion
This research investigated a structural-motivational model of mathematics achievement for a low performing country in PISA 2003 based upon the integration of Ferla's et al. (2009) model of mathematical self-efficacy and self-concept for a high performing country in the PISA. Results for a low performing country consistently supported the findings of Ferla's et al. (2009) model for a high performing country, which demonstrated that all path coefficients were significant. Several interesting finds emerged from this study.
Mathematical self-efficacy was the strongest direct predictor of mathematics achievement; as students have more mathematical self-efficacy, they demonstrate a higher performance in mathematics. This finding was in accord with previous studies (Pajares & Miller 1994; Bong & Skaalvik 2003 etc.) which revealed results that students' mathematical self-efficacy positively contributes to their mathematics achievement. Results showed that children's mathematical selfefficacy strongly affect their mathematical self-concept and not vice versa (see also Pajares & Miller 1994) , whereas Ferla's et al. (2009) model found that children's mathematical selfconcept beliefs affect their mathematical self-efficacy and not vice versa. For example, Pajares and Miller's (1994) study results indicated that students' mathematical self-concept was predicted by mathematical self-efficacy. They explained this situation, assuming that mathematical selfconcept might involve a mathematical self-efficacy component, and students with lower mathematical self-concept and poorer achievement was mostly owing to lower judgments of their ability (Pajares & Miller 1994) . Mathematical self-efficacy is presumably the long-term effect on mathematics achievement and mathematical self-concept, because mathematical selfefficacy assessment gives an opportunity to evaluate students' capacity to perform a specific mathematics task.
Mathematical self-concept had a medium direct effect on both mathematics anxiety (-.35) and mathematics interest (.43). As seen in the structural-motivational model, mathematical selfconcept was a better mediator for affective-motivational variables (i.e. MA and MI) on mathematics achievement than the other variables. The result is consistent with past studies (e.g. Bong & Skaalvik 2003; Isiksal et al. 2009 ) which have indicated that students' mathematics self-concept strongly influences their mathematics anxiety or mathematics interest. Surprisingly, this study has shown a negative link between mathematics interest and mathematics achievement. This result of the current study is inconsistent with previous researches (e.g. Hidi 1990 ) which have showed a positive link between students' interest and achievement. This surprising result can be explained through two conjectures: (1) TIMSS and PISA result showed that although students from Asian countries such as Korea and Japan had outstanding mathematics achievement, students from these countries among the participant countries in TIMSS were those who disliked mathematics the most (Leung 2002) . Since Asian countries (e.g. Turkey) have a collectivist culture, in these countries the community's decision and value judgements are important rather than individuals, but in European (e.g. Belgium) individualistic culture, in these countries people can decide on their own and their opinions are taken into account, their self-construct may be improved (Klassen 2004 ).
The patriarchal family structure is still dominant, intact and widespread throughout the Turkey (Gündüz-Kalan, 2010). The patriarchal family structure in Turkey means rule of the father in a male-dominated family, "the aging parents and one or more of their usually married male offspring live together. Unmarried children also stay in the family until they are married" (Elliot & Gray 2000, 7) , children cannot decide on their own, and individual's behaviour and value judgments are accepted and influenced by "society's rules of appropriate behaviour" (Müftüler-Bac 1999, 305) . Considering these explanations, we can say that the Turkish family structure and the collectivist culture are similar, based upon the perspective of the children and individuals' profile features. Thus, our finding is consistent, though it is surprising, and Carmichael, Callingham, Hay and Watson's (2010) study revealed that mathematics interest exhibits a quadratic connection with mathematical self-efficacy, in that those students who have high mathematical self-efficacy are aware that they can do mathematics tasks well, and in consequence will lose attention or interest (Silvia 2003) , and many studies' finds (e.g. Pajares & Miller 1994; Güzel 2006 ) that recommended that students who have a high mathematical selfefficacy demonstrated higher mathematics performances than students who have a low mathematical self-efficacy and vice versa. Based upon these assumptions and finds, it could be that high-achieving students in mathematics had a high mathematical self-efficacy and they do well at mathematics task and, as a result, lose interest or were not interested in mathematical ideas. Results also indicated that students' mathematics anxiety slightly impacts upon their mathematics interest and not vice versa. Moreover, these results are in line with Bong and Skaalvik's (2003) and Ferla's et al. (2009) claims that self-concept inclines towards being stable, past-oriented and unchangeable, while self-efficacy tends towards being malleable, future-oriented and changeable. Ferla's et al. (2009) also asserts that self-concept has been mostly measured at a more general level, while self-efficacy has been mostly measured at a task-specific level.
Limitations
The present study had several limitations. In this study, we used data collected in the PISA Student Questionnaire, therefore there was nothing to be done about measures. But, if PISA employed best practice in questionnaire design, the results and relationships of the study variables could be quite different. For instance, Weng (2004) study's findings revealed that the scales which have few response types incline to the finding of lower reliability, thus the scales should be at least 5 response anchors (e.g. Weng 2004; Dillman, Smyth & Christian 2009 ). We know that "strongly disagree -strongly agree" response anchors are among the worst ways to design survey items and that they are especially bad when you force respondents to "disagree" in order to agree -as is the case with "I am just not good at mathematics" (see Dillman, Smyth & Christian 2009 ). This is because, respondents generally "agree" with a positively-worded item than "disagree" with it, whereas respondents "disagree" with a negatively-worded item rather than "agree" (Pearse 2011) with it. However, we think, it needs to be acknowledged that developing items for an international study is particularly difficult because in PISA all due care is taken to ensure transfer across language and culture.
Conclusion
Results from the current study supported the structural-motivational model of mathematics achievement based upon Bong and Skaalvik (2003) theoretical perspective and the integration of Ferla's et al. (2009) model. More specifically, the study indicated that mathematical selfefficacy was the strongest direct predictor of mathematics achievement, whereas mathematical self-concept is a better mediator for affective-motivational variables (MA and MI) on mathematics achievement than are the other variables. Moreover, these results are line with current empirical literature. The results of this study also confirm the predictions we have made elsewhere (e.g. Pajares & Miller 1994) regarding the critical role that mathematical self-efficacy beliefs play in determining the students' mathematics achievement, and that mathematical selfconcept beliefs are a better predictor for affective-motivational variables (e.g. Isiksal et al. 2009 ). Interestingly, this study reveals a negative correlation between mathematics interest and mathematics achievement.
The present study was conducted to ensure a better understanding of mathematics attitudes with implications for mathematics education. Our findings highlight the importance of formulating mathematics achievement models that examine relations among mathematical selfefficacy, mathematical self-concept, mathematics anxiety, mathematics interest, gender, and grade level. One of the implications to come from our results supports the assertion that mathematics teachers should create learning environments that foster students' mathematical self-efficacy and mathematical self-concept, and highlights the significance of investigating joint relations when assessing the strength of relations among mathematics performance and self-constructs about mathematics (Yıldırım 2011) . Therefore, school practitioners, researchers and teachers should be aware of their students' self-constructs about mathematics as predictors and mediators of mathematics achievement (Pajares & Miller 1994) .
Students' self-constructs about mathematics need to be assessed by their mathematics teachers in cooperation with the school counselling and guidance services which assist them in the assessment and development of students' self-constructs about mathematics, and through assessing students' self-constructs about mathematics this can ensure mathematics teachers have additional inner vision about their students' subsequent mathematics achievement (Schunk 1991) . Pajares and Miller (1994) recommend that students' inaccurate perceptions of selfconstructs can give rise to students' high mathematics anxiety and avoidance of mathematics courses. Therefore, self-construct assessments should start at primary school level because there students' inaccurate perceptions of self-constructs can be recognized and changed in time (Pajares & Miller 1994) . The literature also indicated that mathematics teachers also play a key role in assessing and developing their students' self-constructs about mathematics, and learning mathematics. Thus, in-service training courses about ways of increasing the mathematical selfefficacy and mathematical self-concept can be organized for in-service and pre-service mathematics teachers (Güzel 2006) . However, few people in Turkey want to be teachers. Because teachers in Turkey get poor salaries, many teachers from Turkey endure the bad working conditions such as crowded classes, limited educational investments and resources, and so they should earn money outside their schools (Aydın, Sarıer & Uysal 2012) . If we want to improve Turkish students' mathematics achievement in PISA or TIMSS, both the learning environment and teaching techniques contribute to fostering mathematical self-efficacy and selfconcept of students should be planned or designed (Güzel 2006) , and educational investments, resources and teachers' salaries should be increased as soon as possible (Aydın et al. 2012) . Universities and the Ministry of Education can also allocate more fund or resources to assist in enhancing students' mathematical self-efficacy and mathematical self-concept (Lampert 2007) . Future studies into the improvement of students' mathematics achievement should evaluate mathematical self-constructs and teacher level variables (e.g. teacher support) and the association between them using different samples such as primary schools, elementary schools, and colleges. In conclusion, these finds also provide potential insights for the conduct of future research. 
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